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Tbe variable gain coatic^ of amplifier 7» FIG. 7{b) now acts 
to detemuije the woiidng range of the S3nteni. 

FIG. 4 is a schematic representation of the automatic pet 
docff contzoUed the transceiver of FIGS. 7(a) and (p) 
utilizing a transmitter arrangement idratica! to that of FIG. 
2 wherein the transmitter of FIG. 7(a) is moonted within 
housing 72 and attached to a domestic animal by strap 76 
with budde 77 looping through the receiver casii^ and 
aiouod the animal's nedc FIG. 16 ^lows tbe a typical 
woikiog dicttit of one embodiment of the automatic pet 
door. Bm there is no need to use discrete transistors in tbe 
receiver to conserve power since the device is ultimately 
powered by household alternating cunent 

FIG. 5 shows that doot ca^ug 80 houses all of the 
elements of the receiver and door assembly. In this 
embodiment, an output device of FIG. 7(a) is a normally 
open relay 224, FIG. 16B, whidi routes power to motor 96, 
FIG* 5, when the transmitter signal is received by miczo- 
phone 82. Movable panel 81, which is normally within 
opening 83 and ocKsptletely obstiucdng it, is then guided 20 
upward to allow the ammal to pass through opening 83. 
FIG. 5 shows that door casing ^ of FIG. 4 is oonstmcted by 
joining left frame member 90» ri^ frame member 92, top 
frame memb^ 91 and bottom frame member 93. Said frame 
members, in this embodiment, are custom wood mouldings 25 
but, could easily be made from extruded a^immnim or 
l^astic. Grooves 94 and 95 shown in FIG. 6, in lefr and fight 
frame members 90 and 92 respectively, act to guide movable 
panel 81 along its path. Electric motor 96 is held in posidon 
by nsounti^g brad^t 97 and drives spool 98, wbkh is rigidly 30 
fixed to motor shaft 99 with set screw 100. Cable 101 is 
thereby wound around ^xx>l 98 upon the counter-ciockwise 
moticm of electric motor 96. Cable 101 is looped around 
pulley 102 and prevented from slipping off puUey 102 by 
cabU guide 103. Pulley 102 and cable guide 103 are rigidly 35 
atucbed to movable panel 81 with shoulder screw 104. 
CaHe 101 is ibcn fed to one end of loddng pin 105, lo(^)ed 
through a hole in that end and held in place by cable crimp 
106. Locking pin 105 is held in place by bracket 108 and 
allowed to transUte linearly in holes 106 and 107. Biadcet 40 
108 is rigidly fixed to movd>le panel 81 by screws 109 and 
UO. Con^kressitKt^diig til fitted around stepped shaft of . 
locking pin 107 act to pu^ locking pin 107 toward lefr 
frame member 90 and into hole 101 thus, preventing the 
movable panel from being moved out of opening 83 while 45 
there is slack in cable 101 as ^n motor 96 is idle. Unis, 
it is not posable for an intruder to manually lift movable 
panel 8L As cable 101 is wound around spool 98 when 
motor shafr 99 is rotated, tbe weight of movable panel 81 
acts to create tension in cal^ 101. Said tenskm acts against so 
compression sprii^ HI puHii^ loddng pin 107 away from 
left frame member 90.and cut of hole 101 freeing movable 
panel 81 and allowing it to move iqnrard with cable 101. 
Front and rear pktes 112 and 113, FIG. 6, respectively are 
locked into grooves 127 and 114 respectively and act to 55 
enctose tbe assembly. Holes 115, 116, UT, 118, 119 and 120, 
FIG. 5, are provided to mount tbe assembly to a household 
door or wall 

In this embodment activation oi electric motor 96 ulti- 



mately acts lift movable panel 81. When power is removed 60 
from electric motor 96, as in the absence of a signal sensed 
by the ultrasonic receiver of FIG. 7(b), movable panel 81 
will return to its initial positux] under the force of gravity. A 
shown in FIG. 16B, tbe speed of return may be controHed by 
the addition of resistor 121 and diode 122 across the legs of 65 
electric motor 96 to oeale an eiectio magnetic field in the 
internal coil of electric motcx* 96 which is resistive to the 



motion of motor sbafr 99 in the direction of unwind thus, 
slowing the downward motion of tbe panel 

FIG. 16B frirtber shows that the coil to relay 124 is 
energized upon sensing the ultrasonic signal limer 125 
5 holds relay 124 on, {sovidiiig power to motor 96, for a 
selected amount of time after the signal is lost. Electrical 
energy is stored in capacitor 123 on the oounter-dockwise 
motion of motor 96 as movable panel 81 is hoisted upward. 
This same energy is rekased upon tbe deactivation of relay 
10 124 piDvidii^ a momentary surge of current to move motor 
96 in tbe clodnvise reverse direction in order to overcome 
any sutic frictira in the system and start movable panel 81 
on its downward path under tbe Jforoe of gravity. 

^ £ A directional, ultrasnnic transceiver for pets compris- 
ing: 

an ultrasonic transmitter means for oealing an ultrasonic 
signal within an elongated ultrasonic field envelc^, 
said transmitter means possessing sound shaping 
means iot fiirther augmenting said ultrasonic field 
envelope to a more beam-Hke profile; 
an ultrasonic receiver means for wearing by a pet for tbe 
detection of said ultrasonic s^nal witfiLa said elongated 
ultrasonic field envelope, said receiver means possess- 
ing means for delzverit^ a sensory stinnihis to said 
animal upon recei^n of said ultrasonic signal 

2. A directional ultrasonic pet detection system oompris* 
ing: 

a transmitter means for wearing by a pet, said transmitter 
means having a directional iittrajenpy* output, said ultra- 
sonic ou^ut emitted in a direction dovmward toward 
the ground directly in front of said pet and bounced 
forwardly in tbe direction in which said pet is £icuig; 
directional receiver means for detecting said forwardly 
bounced ultrasonic ou^nu, only when said pet is fuiQg 
said receiver means; 
means for convertmg said detected ultrasonic output to an 
electric voltage output for tbe activation of remote 
coQttolled apparatus for pets. 

3. A directiorud, ultrasonic transceiver for pets compris- 
mg: 

an ultrasonic transmittal means, for creating an ultrascmic 
signal within an ultrasonic field envetope, said uhra- 
sonic transmitter means possessing modulation means 
for tiie cieatfon of one more modulation codes in said 
ultrasonic signal said moduladcHi codes being selec- 
tively transmitted^ 
an ult r a s on ic receiver means for detection of said ultra- 
sonic signal within said u1tra??onic field envelope, said 
ultraso n ic receiver means possessii^ demochtlation 
means to differeitfiate between said modulation codes 
and means for converting the said ultrasoiuc signal to 
one or more electric voltage ou^uts, the output 
selected depending upon tbe particular modulation 
code received, for the activation of various remote 
contiolled apparatus for pet& 

4. A directfonal, uhrasomc transceiver for pets compris- 
ing: 



an ultrasomc transmitter means, for creating an Tiltr«"nic 
s^nal within an ultrasonic field envelope, the output of 
said ultrasonic transmitter means compzising a serKs of 
ultrasound bursts having a predetermined pulse 
duration, said bursts being emitted at a predetermined 
rate of bursts per unit time, 

an ultrasonic receiver means for detection of said uhra- 
sonic signal within said ultrasonic field envek^; said 



5 



5,872^16 

9 10 

ultrasonic receiver means employing a metixxl of lO.Hieinventionof claim 8 wherein the means to move 

rejecting envxroimiental noise and surface reflections of said movable panel con^rises an etectric motor, 

the bursts by sensing the low to high tiaosition of a &st a spool atucbed to the shaft of said ekctric motor, 

received burst then rejecting any low to higji transition a cable, one end of whidi is attached to said spool, the 

of a next reoeived burst ¥^iicb does not occur within a 5 other of which is attached to said moval^ panel for the 

predetermined, narrow window of time and fiirther purpose of raisiiig said movable panel as said cable 

rejecting said k>w to high transition of said next winds around said spool as said spool rotates with the 

received burst if it is not approximately equal in peak shaft of said electric motor, 

amplitude to said low to h^ transition of said first li. Ilie invention of claim 10 wherein, return of said 

received burst, said receiver means fiirtber measuring to movable panel to its irarmal position within the opening of 

the time duration between said first and next received said casing is automatically accomplisbed by the force of 

bursts and activ^ing an electric voUa^ge output means, gravity onoe said electric motor is dwdvaled in the absence 

for the operation of remote controlted apparatus fof ofreoeptiaQofsaid ultrasonic ouQ^ut by said receiver means, 

pets, only when a predetennined number of bur^ have 12. A directional, ultrasonic area restriction system for 

been received and accepted at sakl predetennined rate 15 animals oompriai^: 

of bursts per unit time. an ultrasonic transmitter means and sound shaping means, 

5. A directional ultrasonic detecticm system to chase pets for cxeaixt^ an ultrasonic signal within an elongated 
out of restricted areas comprising: ultrasonic field envelope^ said ultrasonic field envelope 

transmitter means for wearing around the neck of a having an outermost botmdary, said outermost bound- 

domestic animal, said transmitter meats having a direc- ^ ^ having its leriglh several times greater than its 

tional ultrasonic output, said output downwardly width; 

pointed toward the grousd directly in foost of said ult r as o nic receiver means for wearing by an animal, said 

domestic animal and bounced forwatdly in the direc- receiver means for detection of said ultrasonic signal 

lion in which said animal is facing; when said animal, ajiproadiing &om outside of said 

directional receiver means for dctwiing said ultrasonic ^ ultrasonic field envelope, crosses said outermost 

output only when sa^ animal forwardly approaches boundary; 

said receiver means on a proximate Hne of sight palh; means for oeating a sensory stimufas to said animal wpaa 

means for creatii^ a sensory stinmhis at said receiver reception of said ultrasonic sigoal by said receiver 

meansfofirainingsaiddomesticanimaltorcireat&om n»ans» s«id sensory stinmhis being for the purpose of 

said receiver means upon said detection. irainir^ the animal to avoid crossing said outermost 

6. The invention of daim 5 wh«cin said sensory stimulus ^J"?^^ °f ultrasonic field envek)pe. 

is a visible li^t ray. ^* invention of claim 12 forther comprismg, means 

7. Hk invendon of daim 5 whescm said sensory sdmuhis ^'^ attaching said ultrasonic transmitter meaiB to a position- 
is a sonic alarm, mg post to be placed in the ground 

8. A self opening and dosii^ pet door to automatically ^ invention of claim 12 wherein, the transmitter 
open in the presence of an ultrasonic signal and automati- alternately generates two separate modulated signals 
cally ctose in the absence of said signal comprising; *° ^ independent boundaries, the ^cce^er means 

atransmitter meansforwearingby apet,said transmitter 

u * « ^^-i&vj -^"^'•i**!""™^ a shodt ouum depeiidmg Upon which inodulated siimal is 

meanshavingadtiectuHialultrasomcou^,saidultia- 40 received. ^ 

sonic output emitted in a direction downward toward ti«. i^„ti^^ f> a— u 

the ground direcdy m fomt of said pet and bounced 15- ;nie mvention of claim 12 further compnsmg a 

P ^ „ . w jf lu uimfc auu uum«w yanablc gam control at said transmitter means to cffectivelv 

forwardly m the direction mwfaid, said pet IS facmg control tS^ of said ultrasonic field e^^ 

directional receiver means for detectii^ said forwardly 14. jhe invention of daim 12 wherein, said sensory 
bounced ultrasonic output, only Unsaid pet is facing 45 stimulus cwnprises a sonic aUrm. 

said rcceivermeans; H. The invwiticffl of claim 12 wherein said sensory 

means for converting said detected ultrasonic output to an stimulus ooo^irises an electric shock, 

elec^ voltage output; 18. The invention of claim 12 wherein said sensory 

a casing with opening to allow a domestic animal to pass stimulus comprises a warning tone followed by an electric 

£rom one side of said casing to another, shock. 

a movable panel narmaHy placed within said opening to invention of claim 12 wherein, said ultrasonic 

c^jstmct the path of the animal throurii said casing, envdope approximates a beam transmitted along the 

^ iu — • -J 1 . * • < . perimeter of an area to restrict anitiu>]<f to roamine within 

means for moving said movable panel out of said opemng fT; ^ ^.^i •^^^^^ * J 

in said door^ing i^n rec^n of die traSed 55 ^ compnsmg a pair of said 

JiitrHsomcsi^^^^^Tf:c^J^^ mUter m«u^ attad^^ 

. .T^ y »«u tti»w«iu*, rewjvw the ground to cstabbsh One comer of the restrictive perim- 

means for guidicg said movable panel along its path, eter. 

meaiEs for attaching said casii^ to a wall or door of a 20. Hie invention of claim 19 wherein, saM pair of 

building stnicmte. transmitter means are mounted withia casings and allowed 

9. The invention of daim 8 wherein, said receiver means ^ to rotate relative to one another to adjust the angle of said 
possesses means to efiEectively control the distance &om ti» comer. 

domestic animd at ^ch said receiver means detects said 

ultrasonic output * « * « « 
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21 , An automatic pet door comprising: 
a casing defining a door opening: 

a panel movably connected to said casing within said door opening: 
a motor attached to said casing: 

a cable having a first cable end attached to said motor and having a second cable end 
attached to said panel: and 

an signaling means worn by a pet, said motor selectively moving said panel to open 
said door in response to said signaling means. 

S 22. The door of claim 21 wherein said motor has a rotatable drive shaft to which a spool 
iffl is attached wherein said first cable end is attached to said spool so that said cable is 
[U wound around said spool during operation of said motor. 

Ill 23. The door of claim 22 further comprising a locking pin releasablv connected to said 
in panel and having an attachment end and a free end, said second cable end being 
attached to said attachment end of said locking pin. 

24. The door of claim 23 wherein said casing includes a locking pin hole and further 
comprising a means for biasing said free end into said locking pin hole, said biasing 
means being attached to said panel. 

25. The door of claim 22 further comprising an pulley attached to said panel, said second 



7 



cable end being threaded through said pulley and being attached to said attachment end 
of said locking pin. 

26. The door of claim 24 wherein said door is in an open position when a predetermined 
length of said cable is wound around said spool, and said locking pin is disengaged from 
said locking pin hole. 

27. The door of claim 26 wherein said door has a closed position when said 
predetermined length of said cable is unwound from said spool and said locking pin is in 
said locking pin hole. 

28. The door of claim 27 wherein said panel moves from said open position to said closed 
position within said door opening by the force of gravity when said motor is deactivated. 

29. A pet door comprising: 

a panel: 

a casing defining a door opening, said panel being slidably mounted to said casing 
for movement within said door opening; 

an drive means for selectively moving said panel; and 

a transmitter means attached to a pet, which activates said drive means only when 
said pet is facing said door. 
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30. The door of claim 29 wherein said drive means further comprises: 

a motor attached to said casing: 

a cable having a first cable end attached to said motor and having a second cable 
end attached to said panel. 

31 . The door of claim 30 further comprising a locking pin movably connected to said panel 
and having an attachment end and a free end, said second cable end being attached to 
said attachment end. 

?t 32. The door of claim 31 wherein said casing includes a locking pin hole and further 

93 . . 

rg compnsing a means for biasing said free end in said locking pin hole, said biasing means 

iy 

Oi being attached to said panel. 

' 33. The door of claim 32 wherein said motor has a drive shaft to which a spool is attached 

ipij:: — — - 

wherein said door is in an open position when a predetermined length of said cable is 
substantially wound around said spool and said locking pin is disengaged from said 
locking pin hole. 

34. The door of claim 32 wherein said door has a closed position when said 
predetermined length of said cable is unwound from said spool and said locking pin 
extends into said locking pin hole. 
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35. The door of claim 29 wherein said transmitter means emits a directional ultrasonic 
output in a fon^^ard direction and a downward direction from said pet and further 
comprising a receiving means electrically connected to said motor for receiving said 
directional ultrasonic output. 
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